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ABSTRACT 
The market value of products burned only on relevant site and the reforestation and extinguishing 
costs are taken into consideration in the calculations of forest fIre compensation in Turkish forestry. 
Because of structural problems and the defIciency of understanding in forestry practices, many 
ecological, environmental and functional values provided by forest resources are not included in these 
calculations. 
In this study, fIrstly it will be theoretically determined according to the forest economics perspective 
how the compensation value arisen from forest fires can be calculated by taking into consideration its 
economical, environmental and social aspects and then some of them (possible to put value on it) will 
be evaluated with regard to Turkish forestry perspective. 
Keywords: Sustainable Forestry, Sustainable Development, Turkish Forests, Forest Fires, Forest Fire 
Compensation Values 
1. INTRODUCTION 
The fundamental goal of the contemporary forest management is that the goods, services and benefIts 
of forests are provided according to the principles of sustainability and multiple uses for the usage of 
society. In the process of realising this goal, it seems that the forest resources take part in the focal 
point of sustainable development when considering its prevalence, share in the biomass, organization 
level, vital role in the energy and matter circulation, the size of targeted people group directly 
benefIted from forests. In another word, the route of the sustainable development passes through the 
sustainable forestry (GERAY 1998). 
However, there are some biotic and abiotic factors affecting the sustainable forestry, which is 
extremely important for the sustainable development. While some of these factors are originating from 
human being, some of them are arisen from the processes of fungus and insect damage, storm, snow, 
fires etc. 
Forest fIres are the most important one of destruction factors causing the big losses of forest 
economics and the national economy by destroying the Turkish forest resources. Because, 58 % of 
Turkish forests have sensitive characteristics with regard to forest fire (GDF 1999). 
Although the extents of threats and damages constituted by the forest fIres occurring in Turkey are 
extremely important, the calculation method of fIre damage compensation and the relevant damage 
varieties subject to the compensation are quite inadequate in current application. Because the General 
Directorate of Forestry (GDp), which is the most important organisation that all forest management 
activities are undertaken as connected to the Ministry of Forestry, is taking into consideration the 
market value of products burned in the relevant area and the costs of reforestation and extinguishing 
relating to the burned area in the calculation of fire compensation (GDF 1999). Therefore, there are 
some opinions and criticisms arisen from the target groups, which are directly or indirectly interested 
in forestry, especially Non-Government Organisations about the very low amount of fITe damage 
calculated by the GDF. 
In this paper, it will firstly be determined theoretically how the amount of damage in a forest area 
burned by fire can be calculated with regard to the management objective and ecosystem components 
and according to the forest economics perspective. Then by calculating some of the items that might 
be calculated theoretically, the difference between this value and the amount of compensation 
calculated by using current application will be examined for a burned forest area. 
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2. mSTORICAL DEVELOPMENT OF FOREST FIRES IN TURKISH FORESTRY 
The forest fIres take place among the main factors that play a vital role in destruction of forests in 
Turkey. For example, about 65 833 forest fIres have been occurred and 1 507 247 ha forest areas 
burned from 1937, when the contemporary forest management began, to end of 1999 and this is 7 % of 
total forest area. According to these fIgures, approximately average 1045 forest fIres have been 
occurred and annual destroyed forest area is about 23900 ha. At the same period, totally 3 million m3 
growing stock were damaged by forest fIres (SPO 2001). 
On the other hand, according to the average of lO-year period, which covers the years 1989 - 1998, 
the area burned by one fIre is about 7.02 ha. As seen in Table 1, when this figure is compared with 
some European countries, it is greater than France and Portugal, but lower than Italy, Spain and 
Greece (SPO 2001). 
Table 	1: Comparison of forest Fires occurred in some European Counties with regard to "area of 
forest burned by a fIre" (Average of 1989-1998) 
Country Number of Annual Annual Average Forest Forest Area Burned by a 
Average Fire Area Burned by Fire Fire (Ha) 
(ha) 
Tiirkiye 1943 13 635 7.02 
France 5269 27336 5.19 
Italy 11499 106664 9.28 
Spain 16995 191004 11.24 
Portugal 18595 92 608 4.98 
Greece 1817 49276 27.12 
Examining the reasons of forest fIres, it is revealed that 48 % of forest fIres arisen from carelessness 
and negligence, 28 % from unknown reasons, 14 % from intentionally reasons, 6 % from unusual 
events and 4 % from lightning. Even though it is understood that forest fIres caused by unknown 
reasons are also started by people. As these fIres are not known exactly why they are started by and 
therefore, they are called as "Upknown reasons". In this case, it can be said that 96 % of the forest fIres 
occurred in Turkey is caused by people (SPO 2001). 
Among the forest fIres caused by negligence and carelessness, the most important ones are the fIres 
arisen from burning stubble and clearing field for agricultural purpose, cigarette, picnic fIre, other fIres 
set by shepherds and hunters. Among the fIres occurring accidentally, the fires arisen from breaking 
off the electricity line are also important. Clear cutting for agricultural purposes and covering the 
tracks of criminal are intentional fIres started by people. 
In Turkey, people are a main factor causing the forest fIres. In this case, it is important that human 
being must be taken into consideration for the protection of forests from fIres. Especially, besides the 
training of a part of society related to the forests is required, it is necessary to expose the economic 
aspect of damage resulted from forest fires and therefore, to be determined the amount of 
compensation values and the guilty persons must be indemnified. 
GDF, which is most important institution for performing the forest management activities in Turkish 
forestry, has been appointed to play effective role in maintaining, expanding and improving the 
Turkish forests. The GDF has 27 Forest Regional Directorates and 241 State Forest Enterprises in the 
provinces. This enormous organization is also responsible for protecting forests against forest fires and 
fighting with them. In the scope of these activities, to expose the amount of damages constituted in 
forest area burned by fires and economic extent of it and to require the sum of forest fIre compensation 
calculated to be indemnified are also under the responsibility of the GDF. 
3. MATERIAL AND METHOD 
Besides the publications which contain the sources concerning the forest fIre and statistical 
information in Turkish forestry, the management records of a 128 ha forest area (belong to Siirmene 
State Forest Enterprise co-ordinated by Trabzon Forest Regional Directorate) burned by a forest fIre 
occurred in 1999 were also used as a research material in this study,. 
In the study, firstly some basic information about the calculation method of fire compensation which is 
currently applied to Turkish Forestry have been given, then the method will be evaluated in terms of 
forest economics perspective. In this sense, the compensation type calculated in application for a 
sample area has been re-calculated by also taking into consideration some of additional cost items that 
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should be calculated and the result has been compared with previous result obtained from traditional 
application 
4. RESULTS 
4.1. Economic Dimension of Damages arisen from Forest Fires 
4.1.1. Current Calculation Method of Compensation for Forest Fires in Turkish Forestry 
The compensation report calculated by the relevant SFE according to the fIre damage report at the end . 
of forest fIres is calculated step by step as follow (Ti)RKER 1997, ANONYMOUS 1999a, GDF 
1999): 
After fIre, a technical person on site prepares a Fire Damage Report. The damage level of 
seedlings, growing stock damaged by ftre, the necessity of reforestation on the site subjected to 
forest fIre and also level of reforestation, the percentage of non-marketed part of growing stock 
burned by fITe and the feeding expenditures made for people which work in forest fIre are 
calculated with this report. 
At the end of fIre, the growing stock obtained after fIre and not valued in market is classifIed as 
timber, mine pole etc. and determined the amounts of them in terms of volume according to 
current values in the management plan. 
The market value of growing stock damage is calculated by multiplying these volume values 
obtained from the non-marketed growing stock with the unit price determined by the relevant SFE 
according to Forest Low No: 6831 and article 112, by extracting the harvesting, transportation and 
stacking costs from the average value of auction sales done in the relevant year. 
Then, the reforestation costs are calculated by multiplying the amount of the area which must be 
reforested afterfrre with the unit cost of reforestation determined by the relevant SFE according to 
Forest Low No: 6831 and article 114. 
On the other hand, if used for attack a fIre, machine costs and food cost for workers are calculated 
according to the Fire Damage Report. 
In brief, the total damage cost arisen from a forest fIre for a forest enterprise is the sum of market 
value of output burned by fIre, reforestation cost, extinguishing cost and food cost for workers 
(expenses of petrol and oil etc. necessary for cars). The decreases in the economic, environmental and 
social values with burning the forest resources have not been added to the calculations. 
4.1.2. Determination of Approximate value of Real Damage in a Forest Fire according to 
Forest Economics Perspective 
In this section, the types of damage, which might be subject to the compensation after forest fIre, will 
be classifIed below. As the calculation methods and formulas of damage types are available in the 
general management economics literature, this information has not been given in this study (FIRAT 
1971, ACUN 1976, FIRAT and MiRABOGLU 1977). 
Damage arisen from early cutting the stands in the fIre area, 

After frre, the loss of revenue obtained from the land during the years when it is waste, 

The share of the land burned by forest fIre in administrative expenditures during the years when it 

is waste, 

The level of damage caused by fIre for around forests, 

The loss arisen from problems in management plans and decreases in non-wood forest products, 

The cost for changing the management plans, ifnecessary, 

The losses arisen from being wasted the game animals, 

The equivalent of decrease which will be occurred in socio-cultural services of forests, 

Damage caused by ftre in environmental values, 

Damage caused by fIre in recreational area, 

Damage caused by fIre in river basin, 

Reforestation costs, 

Calculation of damages occurred in out of forest 

4.2. Calculation Method of Fire Compensation Applied in Turkish Forestry: An Example 
In this part of study, a 128 ha forest area (belong to Siirmene State Forest Enterprise co-ordinated by 
Trabzon Forest Regional Directorate) burned by a forest fIre occurred in 1999 has been used as an 
example. The types of compensation and values calculated by the relevant SFE are shown in Table 2 
(ANONYMOUS 1999a). 
, 
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T hi 2 T : a ues 0 fDamages caus edb'y Forest Frrea e .ypes an dV 1 

Damage Types Damage Values 

(000000 TL) $ 
Seedling Damage 28595 75589 
Reforestation Costs 76028 200976 
Fire machine's expenditures 284 751 
Car Expenditures 566 1496 
Food Cost 174 460 
Total Damage Value 	 105647 279272 
As a result of comparing the method currently applied by GDF in Turkish forestry to determine the 
value of damage compensation occurred after frre with a new method developed according to Forest 
Economics perspective, it is possible to state the following evaluations (FIRAT 1971, ACUN 1976, 
UNAL 1990, TlrRKER 1997). 
D When the damage value concerning the growing stock is calculated in Fire Damage Reports 
prepared by the SPEs, only cutting value of growing stock is being taken into account. This value 
indicates true results for the stands at cutting age, but it will not be appropriate value for other 
stands that reached to the middle of rotation period and under this age and were subject to the 
forest frre. Because the growing cost value stock which will be calculated for the stands at young 
ages and subjected to frre or the growing stock expectation value which will be calculated for the 
stands at the middle ages and subjected to fire will be more than the growing stock cutting value 
calculated. 
A market value for the outputs burned in the area in question has not been calculated because of being 
threes at the seedling stage (4-5 years old). 
D In current application, similarly, after frre, the loss value, which the SFE will be left without 
revenues from the forestland during the years that might be unplanted, has not also been added to 
the frre damage compensation. In another word, after forest fire, if the forest area burned by frre 
cmmot be replanted by SPE due to being away, at the high altitude level and difficulties in 
providing worker, seedling, vehicle and material, the revenue from forest area for the years, which 
the land will be empty, should be subjected to the compensation. 
However, as mentioned previously, this vale has not been calculated in practice. After frre, the damage 
value, which the SFE will be left without getting revenue from forestland for the years that the land 
will be empty, is calculated by using the following formula (FIRAT and MiRABOGLU 1977, 
MiRABOGLU 1979); 
K 	 = B(l.opn -1) 
o l.opn 
Where; Ko is the revenue from the land for empty years, B land value, n period which the forest area 
remained empty after :frre, p interest rate. 
Here, B land value is a value used by GDF to use for land allocations and calculated as equivalent of 
the loss arisen from destruction of forest area and the decrease in the performance capacity of site. 
This value was calculated for 1999 as 26 million TLlha. Research area remained empty for 2 years (n) 
and P interest rate is taken as 3 %. According to these data, the revenue from the land for empty years 
can be calculated as follow: 
26000000(l.032 -1)K o = ? = 1 492 506 TLlha 
l.03­
As the forest area burned by fIre is 128 ha, the total revenue from the land is as follow: 
128 xl 492506 = 191 040814 TL (US$ 505) 
D 	 In the current application, the share of the forest area (burned by fire) in general administration 
cost has not been reflected to the fire damage costs. After forest frres, if it is impossible that the 
forest areas burned by fire are replanted by SFE because of social, economic, technical and 
ecological reasons, the share of forest area burned by frre in the general administration 
expenditures which the SPE must spend every year should also be reflected to the frre damage 
compensation costs. But, these items have also been ignored in the calculation of frre damage 
compensation. 
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It is also possible to calculate the share of the forest area burned by fire in the general administration 
expenditures for empty years as follow: 
Ko = v(1.0pn) 
0.OPx1.0pn 
Where, Ko is the capital vale of the general administration expenditures spend during empty years after 
fIre, v annual general administration expenditure per ha and p forestry interest rate. 
The general administration cost has been calculated as 477 165 TUha for Surmene SPE (where the 
fIre was occurred there) in 1999 (ANONYMOUS 1999b). As the area has been remained 2 years as 
unplanted and interest rate is accepted as 3 %, the administration cost per ha is 
Ko 	-_ 477165(1.032 ) 
= 913 030 TLI Ha 
0.03x1.032 
Then, as total area is about 128 ha, the share of the forest area in the general administration costs is 
913 030 x 128 = 116867840 TL (US$309) 
o 	 Another defIciency in the Fire Damage Compensation Reports prepared by the SPEs is that the 
loss of non-wood forest products damaged by forest fire is not reflected to the calculation of fire 
damage compensation. To eliminate this defIciency, fIrst of all, the inventories of national forests' 
secondary products or non-wood forest products should be completed and according to the type of 
annual or periodic utilisation from these resources, the revenue deprived by the SPE should be 
subjected to the compensation. 
o 	 As there is no available inventory of non-wood forest products for the forest area burned by fIre as 
well as for all over the country, such a calculation couldn't be realised. 
o 	 In current application of Forest Damage Report, the expenditures done for work machines used 
only for fIre suppression and food costs for workers used for it have been calculated. Therefore, 
the damage compensation value calculated by this way remains under its real value. Furthermore, 
the alternative costs of labour force, motor and motorless vehicles, helicopter, chemicals etc. used 
in extinguishing the forest fIres without any paying should be calculated. 
Another defIciency in calculation of forest fIre damages made by GDF, as mentioned above, is the 

alternative costs of the labour force. But 484 people including soldiers, policemen, forest villagers, and 

dweller in surrounding places, worked in example forest fire. 

Tens, some times, hundreds of people, soldier, obliged person and the other citizens, work night and 

day to extinguish forest fIres. If it is wanted to be determined the reel cost of forest fIre suppressions, 

the alternative costs of these labour force must be included in the calculation of forest damage 

compensation. 

The alternative labour costs of these persons can be determined by formula given below: 

ALC=pxWxTxD 
Where; ALe is alternative labour cost, P the number of person worked in forest fire, W average wage 
per hour, Taverage working time in a day, D the number of working day. 
Of 484 people worked in extinguishing example forest fIre, just 77 persons are stuff of SPEs, the 
remaining (A) 411 are not (ANONYMOUS 1999a). According to the data provided by State Institute 
of Statistic, the average wage per hour for December of 1999 was determined as 1 111 000 TL (SPO 
2000). And also, (C) 8 hours is accepted as average working time in a day. Since the fIre was put out 
in 3 days. the number of working day is accepted (D) 3 days. Using these data, the alternative labour 
cost is calculated as below: 
ALC =411 xliii 000 x 8 x 3 = 10 958 904 000 TL (US$ 28 969) 
o 	 Similarly. the costs of physical and moral damage to the tools and human resources used in 
extinguishing forest fIre should be added to the fore suppression costs. In addition. the every kind 
of health expenditures used for staff injured and got sick in fIghting with forest fIres must also be 
subjected to the compensation. The cost of every kind of protective measures to be taken and staff 
and equipments to be appointed should be subjected to the compensation with the aim of 
preventing the forest frre previously controlled from re-starting. 
Such an item had not been added to the calculation of forest fIre compensation, as a damage 
mentioned above didn't occur and was not taken such a measure for preventing it from re-starting in 
the forest fIre area sampled in this study. 
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D If the opposite fire technique is used to prevent the current forest fire, the damages which will be 
arisen from second fIre should also be added to the compensation. 
In this application, such a technique was not used, and therefore the cost of damages arisen from 
opposite fIre was not included in the compensation. 
As a result, the market value of forest products burned by fIre, reforestation costs, feeding and 
extinguishing costs have been taken into consideration in the calculation of forest damage 
compensation value in Turkish forestry. In this way, the calculation method of forest fIre damage 
compensation applied by GDF has many defIciencies from various aspects such as economic, social 
and environmental, as mentioned above. 
When the land revenue deprived of income from the forest area, the general administration costs done 
for the area which will remain as unplanted after fire and the alternative costs of the labour force used 
for extinguishing the fIre (out of SFE's staff) taking palace among these defIciencies are taken in to 
consideration, in addition to the compensation value calculated by SFE, it seem that about 11,3 billion 
TL (US$29783) have been ignored. This is approximately 11 % of the compensation value calculated 
by SFE. When the other items mentioned above are added to the damage compensation value with 
time, it is obvious that the reel damage value would reach to greater values. 
5. CONCLUSION AND RECOMMENDATIONS 
That the forest resources which is one of the most important natural resources are managed by taking 
into consideration the multiple use and sustainability principles is the base of contemporary forest 
management practices. Today, the population rapidly increasing and technological developments 
increase the importance of effective, productive and most importantly sustainable use of natural 
resources, especially forest resources. At this point, particularly in the counties accepted as rich with 
regard to forest resources, sustainable forestry play a key role in attaining to the goal of sustainable 
development. 
However, there are some negativities such as clearance for agricultural purposes, illegal cuttings, 
grazing without permission, forest fires etc. obstructing the management of forest resources according 
to the multiple use and sustainability principles in Turkey as well as other counties. The forest fIre is 
one of the negativities occurred in Turkish forestry. 
The cost of damage occurred as a result of forest fires, which bring the continuity of forest resources 
and the life of all life community living in the system based on forest ecosystem to an end, was 
calculated as US$ 87 536 800 for whole country in 1999 (GDF 1999). However, this amount indicates 
only minimum damage because of the reason mentioned above. 
Whereas, the non-wood forest products, especially endemic species damaged by fIre, the alternative 
cost of labour forces used for extinguishing fIre and briefly the cost items examined above are not 
taken into consideration in this calculation. Also to deprive of revenues from the land left as unplanted 
after forest fIre and the share of the land under consideration in the general administration costs have 
not been taken into account (TORKER 2000, TURKER et al. 2001). 
Therefore, there are some opinions and criticisms arisen from some groups which are directly or 
indirectly interested in the forestry, especially Non-Government Organisations about that the amount 
of fIre damage calculated by the GDF is at very low levels. Especially, that the forest rues occurred in 
Turkey are mostly originating from human when considering the reasons of forest rues is getting more 
important to be more correctly calculated the costs of damages caused by forest rues. 
Likewise, as the below cost items not calculated in practice for forest fire damage compensation and 
previously discussed are taken into consideration; 
The deprived of revenue from the land for empty years, 

The share of the forest area burned by rue in the general administration cost 

The alternative costs of labour force used for extinguishing forest rue 

It is seen that the damage compensation value reaches to 11.3 billion TL. This is about 11 % of the 
compensation value (10.6 billion TL) calculated by using current application for the model forest area 
burned by rue. This is just a result of adding the three items to the compensation calculation. 
However, as the other items that cannot be added to the calculation because of various reasons are 
taken into account, the compensation value in question will reach to greater fIgures. 
As a natural result of this application, as the compensation value calculated after rue is at high levels, 
it might be dissuasive factor for some people who are cause of intentional forest fIres even if it cannot 
obstruct them. 
On the other hand, the forest rues are also a negative externality for forest resources and forest 
management activities.· In this case, the compensation value calculated according to this approach will 
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indicate the minimum compensation value, although all cost items are taken into account. Because, 
that a forest area is destroyed by fIres, it means that it will be deprived of many positive externalities 
such as erosion prevention, regulation of water regime, carbon storage etc. provided by that forest 
area. (TORKER et al. 2001). Consequently, considering the positive externalities deprived as a result 
of forest fIre, it is seen that the calculation of real compensation value is very difficult and the amount 
calculated shows only minimum value of compensation. 
In Turkish forest management, one of the most important reasons of using such a method in 
calculation is that the production of wood raw material based forest products is considered and applied 
as a priority goal. Therefore, in the forest resource subject to fIre damage, the calculation of a wood 
raw material based compensation by taking into consideration the growing stock instead of multiple 
uses has been realised and the ecological and environmental values or externalities of forests are not 
added to the calculation. However, in the burned forest area, it should be considered that not only 
growing stock, but also many ecosystem elements such as soil, micro-organisms, game and wildlife, 
every kinds of plants and recreational services provided by forest resources, macroclimate etc. would 
be destroyed by the forest fires. 
As a result, in the calculation of current fIre damage compensation in Turkish forest management, in 
the short run, a few items might be added to the calculation by using available inventories. In the 
middle and long run, other cost items can also be added to the calculation when transforming into 
intensive forest management practices. For this reason, fIrstly the production of the versatile products 
and services obtained from the forest resources should be determined as a management objective. 
Then a comprehensive inventory based on the forest ecosystem and considering the multiple use 
benefits should be realised. Thanks to this inventories, the occurrences related to forest fIre before and 
after fIre should be recorded by the staff of SFE in detail. 
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